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ON THE UNIT OF RADIATION USED IN METEOROLOGICAL TREATISES ON ACTINOMETRY

By ANDERs AnGsTROM

[Statens Meteorologisk-H ydrografiska Anstalt, Stockholm, Sweden, Aug. 1927]

This question has recently been brought into discus-
sion by Sir Napier Shaw,! who wishes to replace the unit
hitherto commonly used—namely, gram calory per
square centimeter with Fkilowatt per square dekameter.

his unit has also, at least to some extent, been adopted
by H. H. Kimball in his very valuable survey on actino-
metric data published in the MonNTHLY WEATHER
Review, April, 1927.

To the present author it seems to be a very serious step
to leave the uniformity of units, which hitherto has been
a favorable characteristic of actinometric works of almost
all countries, in order to introduce a duplicity of units,
which necessarily will follow as a consequence if the pro-
posal of Sir Napier Shaw should get adherers.

I can not find that the disadvantages hereof will be
balanced by corresponding advantages. .

In all the classical works of Langley, Knut, Angstrém,
Abbot and Fowle, Dorno, and others, the unit commonly
used has been the gram calory per square centimeter,
and it is highly important that the results of later investi-
gators can be easily compared with the works already
done without troublesome computations and reductions.

Further, it seems that in this case the gram calory
is the most natural and logical unit. In all measurements
of radiation within meteorology, the radiation is trauns-
formed into heat and not into electric energy, and the

1 Manual of Meteorology, vol. 1, Cambridge, 1928, p. 237.

adopted unit of heat energy is the gram calory. I
perfectly agree to the views of Mr. W. H. Dines, who in
discussing this matter with Sir Napier Shaw in Nature
of August 6, 1927, says:

Also the gram calory lends itself very readily to the expression
of the first result of radiation—namely, to changes of temperature;
thus, by easy mental arithmatie the thickness of ice that can be
melted, or of water that can be evaporated, or the change of
temperature of a given layer of air is readily caleulated.

This is certainly true. Against this we have the
argument of Sir Napier Shaw that ““the kilowatt is the
unit that engineers use to represent electrical power;
solar energy is thereby brought into the same category
as the energy which men buy or sell.”

It may be readily admitted that in popular treatises
or in publications where it is aimed at the interest of
certain groups of readers it sometimes may be of value
to introduce other units than those commonly used in
scientific papers. But this seems to me to be no reason
why a scientific and logical unit commonly used should
be abandoned.

The chief aim here is uniformity. If one or the other
unit is used seems of minor importance as long as the
one can be obtained from the other simply through
multiplication with a reduction factor. The only way
to secure uniformity is to adhere to the unit hitherto
used in actinometric investigations—namely, the gram
calary per square centimeter.

NOTES AND ABSTRACTS

TORNADO AT CARRABELLE, FLA.!

A tornado occurred at Carabelle, Fla., on August 15,
1927. At that time Carabelle was within the southern
extremity of a trough of low pressure that extended from
New England to Florida. The pressure and temperature
gradients over Florida and adjoining regions were feeble
and thunderstorms occurred quite generally in the region
where the tornado occurred. The latter 1s described as
having a pendant funnel cloud, very dark with an appear-
ance of red in the center. This cloud was in the north-
west and was met by another cloud of not quite so
menacing appearance coming from the opposite direction.
There was intense lighting and continuous thunder. Rain
fell in torrents for a few minutes; the catch in a 30 minute
period was 2.12 inches. No lives were lost but the prop-
erty damage amounted to about $55,000.

PRECIPITATION IN SOUTH AMERICA

Franze, Bruno: Die Niederschlagsverhdltnisse in Sid-
amerika. Ergdnzungsheft Nr. 193 zu Petermanns Mit-
tetlungen. Gotha. Justus Perthes. 1927.

In the assembling of this collection of monthly and an-
nual averages of precipitation for the several divisions of
South America Doctor Franze has made the contribu-
tion of & very valuable reference work. The data pre-
viously available in a single work, those published about
20 years ago by E. L. Voss? and Dr. Julius Hann,?
give no information at all on conditions over large areas
and some that has proven to be very inaccurate due to
the scant material at hand at that time.

1 Condensed from & report by Meteorologist J. E. Sanders.

3 Hondbuch der Klimatologie, Stuttgart. 1908,

3 Die Niederschlagsverhiltnisse von Sudamerika, Erginzungsheft Nr. 157 zu Pelermanns
Mitteilungen. Gotha. 1907 : :

The recent increase in the number of stations in those
countries where the network formerly covered the entire
area in a general way and the wide extension of the field
toward the interior in others, together with accumulation
of additional data through a rather long period, have made
possible his comprehensive rainfall map, which shows
interesting features not charted by E. van Cleef * in 1921,

A comparison of the areas covered in the older works
with those over which precipitation can be charted to-day
shows highly satisfactory progress in Dutch Guiana,
British Guiana, and Venezuela, where the frontier stations
are now on the border of the unexplored highland, and
also in the upper Amazon Valley (Amazonas), where the
points of observation are at present well distributed over
a vast area in which conditions were formerly entirely
unknown. In the temperate zone a noteworthy advance
in the determination of the distribution of precipitation
has followed the establishment of stations in the interior
and along the southern coast of Chile.

In the descriptive text, the tables giving geographie
coordinates, elevations, lengths, and periods of records,
and the monthly and annual means of precipitation with
the sources from which they were obtained, Doctor
Franze presents a finished work.— W. W. Reed.
MEASUREMENTS OF THE AMOUNT OF OZONE IN THE

EARTH'S ATMOSPHERE AND ITS RELATIONS TO
OTHER GEOPHYSICAL CONDITIONS. PART 2°

By G. M. B. Dosson, D. N. HagrisoN, and J. LAWRENCE
[Reprinted from Science Abstraets, July 25, 1927, p. 557]

The results of simultaneous measurements of the
amount of ozone in the upper atmosphere are tabulated

¢ Rainfall Maps of Latin America. Monthly Weather Review. Vol. 49, pp. 537-540.
5 Roy. Soc. Proc., Apr. 1, 1927, 114 521-541.



